(E) Example of hue, lightness and size values for specific deposits relative to defined ranges. When applied to an entire population, this analysis generates density plots which reflect population distributions for a particular value (see, for example, Figure 2H ). (A) Metabolic differences between males and females, as revealed by the differential colour distribution of their deposits. Female excreta are predominantly more acidic, with a large proportion clustering around green/yellow hues. By contrast, males produce a larger percentage of blue, more basic deposits (p < 0.0001, two-sample Kolmogorov-Smirnov test (Busson et al., 1983; Perrimon and Gans, 1983) ), are much more basic than those of control virgin females, as revealed by their bluer hue. The deposits of egl or chic 01320 mutant virgin females (in which the egg chambers are formed but no oocyte is produced due to oocyte misspecification or incomplete transfer of nurse cell cytoplasm, respectively (Cooley et al., 1992; Schupbach and Wieschaus, 1991; Verheyen and Cooley, 1994) , are more basic than those of control virgin females, but less than those of ovo D1 /+ virgin females. By contrast, the deposits of Ilp7-silenced or octopamine-less Tbh mutant virgin females, in which eggs are produced but are jammed in the oviduct (Monastirioti, 2003; Yang et al., 2008) , are comparable to those of controls. Experiments were conducted using standard, nutritious food to prevent food intake phenotypes resulting from Ilp7 neuron inactivation (see Figure 7) . Together, these phenotypes indicate that the sexual dimorphism in intestinal pH is caused by egg production and not by egg laying. (B) Like wild-type flies, sterile egl mutant females increase their production of RODs after mating. This confirms that the production of concentrated deposits triggered by mating is not secondary to increased egg production or egg laying. (C) Quantification of ROD production. Similar to wild-type females (yellow bars), mating increases the relative frequency of concentrated RODs in egl mutant females (blue bars, p < 0.001 for control flies and p = 0.002 for egl mutants, MannWhitney U test, n = 10 flies for each genotype/condition). The response of both genotypes to mating is quantitatively equivalent (p > 0.1). (A) Intestinal contents (estimated by the absorbance of BPB, see Experimental Procedures) of Ilp7-silenced flies after 24 or 72h of feeding on a low-calorie diet (15g/L). The internal dye content of flies with genetically silenced Ilp7 neurons is not lower than that of control flies, indicating that their increased faecal output after 24 hours is not secondary to their inability to accumulate food in their intestine (not significant, Student's t-test and Fisher's combined probability test of two experiments, n ≥ 28 flies for each genotype. Graphs and statistics are displayed for one of the two experiments). (B) The internal capacity of flies with genetically silenced mNSCs neurons is not higher than that of control flies after 72h of feeding on the low-calorie diet, indicating that their reduced faecal output at this time point is not caused by food retention and/or a larger intestinal capacity (p = 0.05 against Gal4 control and not significant against UAS control, same statistical analysis as above). (C) The dye content of the deposits produced by flies with genetically silenced Ilp7 neurons on a low-calorie is not lower than that of controls (it is, in fact, significantly higher: p < 0.0001 against Gal4 control, p = 0.003 against UAS control, twosample Kolmogorov-Smirnov test, n = 8-10 flies for each genotype). A and C together indicate that the higher defecation rate of Ilp7-silenced flies is reflective of their higher food intake. (D) The dye content of the deposits produced by mNSC-silenced flies on a low-calorie is in between that of controls. B and D together indicate that the lower defecation rate of Ilp2-silenced flies is reflective of their lower food intake (p < 0.0001 against Gal4 control, not significant against UAS control, two-sample Kolmogorov-Smirnov test, n = 8-10 flies for each genotype). Table S1 . Quantification of physiological parameters using defecation behaviour. Related to Figure 2 . The table indicates the raw data, as obtained by Volocity analysis of scanned images, required for the quantification of specific physiological parameters. It also states how data are displayed and the statistical analyses required for comparisons across genotypes or different conditions. Differences in food intake between genotypes can be inferred from differences in defecation rate only if: 1. The dye content per deposit of the genotypes is comparable, or it is different in the same direction as the difference in defecation rate (e.g. a genotype with higher defecation rate than controls must have the same or higher dye content per deposit than controls). 2. The internal capacity of the genotypes is comparable, or it is different in the same direction as the difference in defecation rate (e.g. a genotype with higher defecation rate than controls must have the same or higher internal capacity than controls). This controls for differences in food retention. 3. Flies have been pre-exposed to labelled food for at least 24 hours to ensure that they have reached steady-state conditions as regards dye accumulation.
Physiological parameter

Supplemental Experimental Procedures Fly stocks and husbandry
The following fly stocks were used: foxo 21 (Junger et al., 2003) , foxo Df(3R)Exel8159 (Parks et al., 2004) , ovo D1 (Busson et al., 1983) , SP 0 , SP Δ130 and SP + control (Liu and Kubli, 2003) , chic 01320 (Cooley et al., 1992) , egl PR29 and egl WU50 (Schupbach and Wieschaus, 1991) , Tbh nM18 (Monastirioti, 2003) , elav-Gal4 (Lin and Goodman, 1994) , P0163-Gal4 (Hummel et al., 2000) , ppk-Gal4 (Ainsley et al., 2003) , HGN1-Gal4 (corresponding to the D insertion of RN2-Gal4, (Fujioka et al., 2003) , Ilp7-Gal4 (Yang et al., 2008) , Ilp2-Gal4 (Ikeya et al., 2002) , LK-Gal4 ( UAS-kir2.1 (Baines et al., 2001 ) and UAS-dTrpA1 (Hamada et al., 2008) , UAS-Dcr2 (Dietzl et al., 2007) , UAS-SPR-RNAi (Yapici et al., 2008) , UAS-LKR-RNAi and UAS-LK-RNAi (Dietzl et al., 2007) .
Oregon R (OreR) and w 1118 were used as control flies.
All crosses and experiments were kept at 25ºC except for the short-term starvation experiment, which was kept at room temperature to facilitate analysis. Four-to seven-day old flies were used for all experiments. For adult-specific neuronal manipulation involving the use of dTrpA1 or Gal80 ts , specimens were raised at 18-22°C until adulthood and were switched to 29°C on day 13-15 after eclosion. Males were used for all experiments unless otherwise indicated in order to avoid phenotypes secondary to egg laying and/or production. Flies were raised using a standard cornmeal/agar diet (1.2% autolysed yeast, 5.5% cornmeal, 6% dextrose, 0.55% agar supplemented with 0.18% Nipagin and 2.9ml/l Propionic acid) except for dietary restriction experiments where a more defined diet was required (see main text). Flies were not anesthetized prior to their transfer to experimental vials. All experiments (except for the 11-hour starvation, Figure 7A ) were conducted over 24-hour periods or multiples thereof to control for circadian effects.
Immunohistochemistry
Adult tissues were dissected and fixed in 4% paraformaldehyde for 20 minutes. Subsequent washes and incubations were done in PBS with 0.2% Triton. Tissues were incubated overnight with primary antibody at 4 o C, followed by a two-hour incubation with secondary antibodies at room temperature the next day. Antibodies used were: rabbit α-LK (Chen et al., 1994) (1:1,000), rabbit α-Ilp7 (MiguelAliaga et al., 2008) (1:5,000), goat α-green fluorescent protein (GFP) (Abcam, 1:2,000), mouse α-nc82
(Developmental Studies Hybridoma Bank, 1:50) and mouse α-elav (Developmental Studies Hybridoma Bank, 1:75). Phalloidin-Cy5 (Molecular Probes) was used at 1:200. FITC-, Cy3-, and Cy5-conjugated secondary antibodies were obtained from Jackson Immunolabs and used at 1:200 (1:100 for the Cy5-conjugated antibody). Images were acquired using a Leica SP5 confocal microscope.
Statistical analyses
All estimations of average, shown ± standard error of the mean, were tested for significance using Mann-Whitney's U test unless a normality test (Shapiro-Wilk normality test) was passed with p > 0.05, in which case a Student's t-test was used. The significance of repeated experiments was calculated using Fisher's combined probability test; in such cases, the figure shows a representative experiment and the combined p-value is given in the legend. Distributions (such as hue distributions) were compared using a two-sample Kolmogorov-Smirnov test. Boxplot graphs display 10th and 90th percentile as whiskers, 25th and 75th as box extremes, and the median as the box band. Linear regression was performed by fitting a linear model with the least squares method and applying Fstatistic to obtain a p-value. All statistical analyses were performed using the R environment (R Development Core Team, 2009).
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